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TABLE 3.--Mean free-air barometric preseures ( P ) ,  in mb, and equivalent potential temperaturea (e€), in  'A .  obtained by airplanes during the 
year 19Y7 
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RIVERS AND FLOODS 
[River and Flood Illvision. MEBEILL BEKNABD in Chargel 

By BENNETl' SWENSON 

The outstanding flood during December 1937 occurred 
in the Sacramento River. A report of this flood appears 
as a separate article in this REVIEW (pp. 441). 

Moderate floods in the northern portion of the Ohio 
Basin resulted generally from moderately heavy rains 
from December 15-18, fallmg on a snow covering, and 
a t  a time when the rivers were largely frozen. The 
run-off from rain and melted snow was heavy, principally 
in the Allegheny and Monongahela Basins and in the 
northern tributaries of the Ohio from the Beaver to the 
Muskinguni River. A breaking up of the ice resulted, 
but no serious damage occurred. 

The snow cover was heaviest over the Allegheny Basin, 
with depths of 7 to 9 inches in the northern portion. In  
the section between the Clarion a i d  Kiskiniinetas Rivers 
the snow depth averaged from 3 to G inches. Over the 
Monongthela Basin there was from 1 to 2 inches of snow 
on the ground, generally, and in the mountains about 
6 inches. 

Flood stages were not reached except in the lower 60 
miles of the Alleghenv, in the Ohio between Pittsburgh, 
Pa., and Wheeling, W. Va., and a t  the mouth of the 
Milskingum. 

5 a. m. of the 19th and then began to fall slowly. 

- 

The river a t  Pittsburgh reached a crest of 27.5 feet a t  
The 

damage was slight, estimated ai about $500 albng the 
Allegheny River and $2,000 in the Ohio between Pitts- 
burgh and Wheeling. 

A moderate rise occurred in the Muskhigum River, and 
the crest ina tha t  stream reached the mouth in time to 
meet the Ohio crest. This resulted in a stage of 35.1 feet 
a t  Marietta, Ohio, on December 20, 0.1 foot above flood 
stage. 

Moderate flooding occurred in the White and Wabash 
Rivers but no appreciable damage resulted. 

Light, to moderate floods d-urmg the month were reported 
in portions of the Red Basm, and the upper St. Francis 
and Trinity Rivers. Damages of consequence were esti- 

mated as follows: Ouachita River, $14,000, and Trinity 
River, $5,000. 

A moderately severe flood occurred during the latter 
part of the month in the middle and northern portions 
of the Willamette Basin in Oregon. The flood resulted 
from heavy precipitation during the. per.iod December 26- 
30, following above-normal precipitation in November 
and early December. Three inches of rainfall occurred 
during a 24-hour period a t  a number of stations; and Falls 
City, Oreg., on the Luckiamute River, reported 5.50 i -  
ches on the 27th, and 4.48 inches on the 29th, with a total 
of 14.12 inches in 4 days. The greatest 24-hour amount 
a t  Portland, Oreg., was 5.01 inches. 

Considerably more damage was caused by the high 
water and heavy rains than usually occurs when the 
Willamette River stages are much higher. This may be 
attributed to the high stages reached in the tributaries that 
are normally nothing more than small creeks; also, to the 
heavy concentration of precipitation. 

The s trenms that probably were overloaded the most 
were the Luckiamute, Marys, Molalla, Pudding, Tunlatin, 
and Yamhill Rivers. Of these streams the Molalla and 
Tualatin contributed much more water than upual. 
At some points in the Tualatin Valley the water was higher 
than the December 1933 flood, which was the highest in 
many years in those rivers. 

Losses from the flood were confined mostly to the 
destruction of bridges and damage to highways by slides 
and washouts, loss of fences and the deposition of debris 
on tillable lands, and the suspension of business and loss 
of wages. 

Unusually low stages prevailed during December in the 
Missouri and h4ississippi Rivers. At St. Charles, Mo., 
on the Misaouri, and a t  Grafton and Alton, Ill., and St. 
Louis, Mo., on the Mississippi, new all-time low stagea 
were established. The lowest stage reached a t  St. Louis 
was 5.5 feet below zero on December 12 and 13. Ice con- 
ditions were largely the cause of the low stages. 

The total loss is estimated at  $127,800. 
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River and station 

- 
HlSSI881PPI SYBTEM 

Red B a s h  
Ouachita: Camden, Ark _ _ _ _  ~ ________. __._ 
Sulphur: 

Ringo Crosslng, T e r  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
Naples. Tex ___...________.____________ 

Cypress: Jenerson, Tex _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
Lower Miasissippi Baain 

Big Lake Outlet: Manila, Ark _________.._ 
St. Francis: Fisk, Mo _____________._.____. 

WEST QULF OB MEXICO DBAINAQE 

Trinity: Trinldad, Tex _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____._ 

PACIFIC SLOPE DRAINAGE 

Saacmnrento Basin 
Stony Creek: St. John Callf ____..._...___ 
North Fork of Yuba: kolgate, Calif ____... 
Feather: Grorille, Calif ___._. . .- ._.....___ 
Sacramento: 

Kennett Calif .___.. ._..__....._____._ 
Red Bl&, Calif 
Hamilton City, Calif __.___..__._._..._ 
Knights Landing, Calif ______..._._... 

Ca1 u mbia Baain 
Smtiam: Jefferson. Ore% --... . .....-.. .... 
South Yamblll: \Vlllamina, Oreg .... ..~.. . 
Willanielte: 

Harrisburg. Oreg __._______._..._..... ~ 

Salem, Oreg.. . . _ _ _  _ _  _. __._ ...... _ _ _ _ _ _  
Oregon City, Oreg ______.___....____.. 
Portland, Ureg .____. .-... . _.___._.___ 

Columhia: Vancouver, Wysh. ___. ~ _..__ _._ 

Table of flood stages during December 1937 
[All dates tn December unless otherwise specLfied] 
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10 
23 
12 
18 
15 

Table of flood stages during December, 1937-Continued 

From- 
-- 

28 

li 
22 
30 

30 19 

28 

11 10 

11 11 

11 

11 

I2 

20 
? i  

12 
30 

30 

Above flood 
stages-dates 

Tc- 

Jan. 5 

(1) 
(9 

20 

(l)21 

(I) 

12 11 

12 12 

11 

11 

17 

31 
30 

13 
31 

("31 31 

Crest 

26.2 
28.7 
27.4 
28.0 
8.0 

- 
Data 
- 

ran. 1 

18 
31 
31 

31 
20 

30 

11,12 
10 
11 

I1 
11 
11 
14 

30 
"7 

12 
31 
31 
30 
31 

18 
18 
18 

18.19 
18 

Above flood 
stages-dates 

8.3 
13.3 
14.1 
26.0 
18.7 
16.1 

Nov. 30 
18 

18,19 
21.32 
23,24 
19,30 

Crest 

23.9 
21.0 

12. 6 
18.7 

Stage 
-- 

Feet 
30.1 

24.4 
27.7 
B. 3 

10.3 
22.1 

29.7 

12.0 
22.0 
26.3 

29.0 
32.0 
22.8 
32.6 

13.5 
14.0 

11.4 
21.5 
16.3 
19.0 
16.8 

26 
27 

10 
20 

Flood 
stage River and statlon 

ATLANTIC SLOPE DRAINAGE 
Feet 

Lowest 

-- 

- 
TO- 
- 

19 
(9 

19 
19 
19 
19 
18 

20 
18 

1 
25 
19 
25 
2i 
21 

28 
28 

?O 
21 

19 
L2 
20 

20 

Date 

Julianahaah, Greenlalid ____._ 
Hevkjavih- Iceland.. ..._..__ 
Leiwick, Shetlsnd Islands.-.. 
1-alencia, Ireland _____..._____ 
Lisbon, Portugal .... _..._____ 
3ltideira ._____.____.....______ 
Llorta. Azores ____._..__._____ 
Eelle Isle Newfoundland _.___ 
Halifax. kava Scotia .....___. 

'rom- 
- 

18 
30 

18 
18 
18 
18 
18 

20 
18 

qov.28 
17 
18 
16 
18 
16: 

'a 
20 

18 
20 

I8 
I8 
1 Y  

18 

Inches Inch 
?9.73 +O. 25 
39. i o  +. 23 
29.00 +. 18 
29.90 -. 04 
30.13 +. 02 
30.10 + . O l  
YO. IS +. 01 
29-95 f .  21 
30.01 +. 06 

Stage I D a b  

30.OK 
30.15 
30.00 
30.00 
30.08 
30.17 

Feet 
12.2 
12.8 

+ . O l  
+.02 
- .Ot i  
-.03 
0.00 
+.04 

19 
31 

7 
23 
29 
5 
26 
5 

12 
3 

2 i  
27 
28 
27 n 
2 

23 

12 

24 
24 
24 
26 
8 

35 
11 

8 
14 
18 
12 
14 

16 
16 

11 
16 

2.5 
YO 
36 

'LO 

Inehea 
29.02 
28.85 
29.26 
29.03 
28.68 
28.74 
23.80 
29.?Y 

29.14 
29.50 
29.42 
261.86 
29.77 
29.il 

~ . 5 e  

Eantee: Rimini, R. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ - .  

YISSIYSIPPI SYBTEM 

Ohio Baain 
All 

35. 1 20 
13.8 I 18 

(lowergage) _ _ _ _ _ _  ~ __._ 1 _.___ _ _  ....____. . 
Scioto: La Rue, Ohio _____.._.._____._.__-. 
West Fork of White: 

Anderson, Ind-- .- ._.__. ~ .____._._____ 
Nohlesville, Ind..- - -. -. - .- ._ _.__ - - .-. . 
Elliston, Ind ______.__.__._.__. .___. ... 
Edwardsport, Ind .._._._.-.._... _ _  .-.. 
Petersburg. Ind-  _ _ _  - .. .- ..._____ ~ _..__ 
Hazieton, Ind _.___. . . _.___ _..___ _ _  _ _ _ _  
Lafayette, Ind. ___. _ _ _  _.._.___._._ .... 
Covington, Ind-  - .__. ....-. ~. -..-. .. . ~ 

Plttsburgh, Pa _.._._. . ._._.-..-. _. .. .- 
Dam No. 7, Midland, Pa .... 
Dam No. 12, near Wheeling, W. Va. . 

Arkansas Basin 

Petit Jean: Danville, Ark . 

East Fork of While: Seymour, Ind.-. 
Whlte: 

Wabash: 

Ohio: 

1 Continued a t  end of month. 

2;. 5 10 

37.4 

36.0 I ii 
21.1 I 18 

1 Continued at  end of month. 

WEATHER ON THE ATLANTIC AND PACIFIC OCEANS 
[The Marine Dirision, I. R. T A N N E a l L L  in Chsrgt.1 

NORTH ATLANTIC OCEAN, DECEMBER 1937 

By H. C .  HUNTER 

Atmospheric pressure.-The pressure situation during 
December was mainly llke that of November, tlie north- 
ern region having decidedly high pressure compared wit11 
normal, while pressure below normal was the rule in the 
Bermuda-West Iriclies region. The notable change was 
in the southeastern areas, where slightly above normal 
December pressure succeeded the consiclerably below 
normal November pressure. At IIorta the November 
average, a quarter inch under normal, gave wrtty to a 
December average 0.04 inch above norrnal; tlie mean of 
the latter month (30.15 inches) being the highest arzong 
those shown in table 1. 

Over the soUtahern region and the waters ntljncent to 
northwestern Europe pressure was almost everywhere 
higher during the second half of t,he moil th than during the 
first half. A different situiition is noted for the Labrndor- 
eastern Canada section, where the first 13 clays lint1 nminly 
high pressure and the period from 13th to 23c1,low pressure. 

The extremes of pressure in the vessel reports t i t  hand 
are 30.67 ancl 28.69 inches. The higher niark was noted 
on the American steamship Scanstatea, a t  noon of the 2Sth, 
near 5 8 O  N., 12' W. A slightly higher reading was made 
next day a t  the island station of Lerwick, a s  shown in 
table 1. The lower inark w7;is recorded on the American 
steamship Scanpenn, early on the 21st, near 53' N., 
37s0 w. 

TABLE I.--dverngeu, departures, u7id extremes of atmospheric pressure 
(sea level) at selected stafions jor  the North Atlantic Ocean and i t a  
shores, December 1937 

Stations Highest Date 

Irichta 
30.58 
30.39 
30. 71 
30.62 
30.46 

.30.  bo 
80. 52 
30.58 
30.59 
30.52 
30.36 
30.12 
30.22 
30.45 

BO. 33 

22 
22 

5, 14 
13 
I 
U 

22 
14 
7 
6 
4 
Y 
O 

17 

la 

I I 
NoTE.--AII data based on a. m. observations only. wlth delxrlures compiled from best 

a\ ailahle normals related to time of ohservntion. except Hatteras, F e y  West. Nantucket. 
sud New Orleans, which are %-hour cnrrecred Ineaus. 

Cyclones and gales.-A considerable number of gales 
occ.urrec1, but reports available show none of forces 11 or 
12. The absemce of gales of these intensities is unusual 
in December. Several whole gales (force 10) were.re- 
corded, ancl it is noteworthy that more than two-hhvds 
of these were met during the final 10 days of the month. 
Storm activity was a t  a minimum from the 7th to 12th. 

A notable LOW of early December was centered the 
forenoon of the 2d about midway between Bermuda and 


